Introduction: The Hayling Test assesses the components of initiation, inhibition, cognitive flexibility and verbal speed by means of a sentence completion task. This study presents the process of developing the Brazilian version of the Child Hayling Test (CHT) and reports evidence of its content validity. Methods: 139 people took part in the study. The adaptation was performed by seven translators and 12 specialist judges. An initial sample of 92 healthy children was recruited to test a selection of sentences adapted from previous adult and pediatric versions of the instrument, and a sample of 28 healthy children was recruited for pilot testing of the final version. The instrument was developed in seven stages: 1) translation, 2) back-translation, 3) comparison of translated versions, 4) preparation of new stimuli, 5) data collection with healthy children to analyze comprehension of the stimuli and analyses by the authors against the psycholinguistic criteria adopted, 6) analyses conducted by judges who are specialists in neuropsychology or linguistics, and 7) the pilot study. Results: Twenty-four of the 72 sentences constructed were selected on the basis of 70-100% agreement between judges evaluating what they assessed and level of comprehensibility. The pilot study revealed better performance by older children, providing evidence of the instrument's sensitivity to developmental factors. Conclusions: Future studies employing this version of CHT with clinical pediatric populations who have frontal lesions and dysfunctions and in related areas are needed to test functional and differential diagnoses of preserved or impaired executive functions.
Introduction
The objective of this study is to describe the process of development of the Child Hayling Test (CHT) and present evidence of its content validity. This version was inspired by the Brazilian and English versions for adults 1, 2 and the Argentinean version of the Hayling Test, which is for
Children. 3 The Hayling Test is a two-part sentence completion task in which the last word of each sentence is missing. In part A, the task is to complete the sentence using a word that will result in the sentence making sense. In this case, both syntactic context and semantic context of the sentence are conducive to activation of a word that is frequently used and coherent in terms of the semantic field of the sentence. In part B, the word provided should not establish a meaningful relationship with the rest of the sentence. The examinee has to inhibit the dominant (logical, coherent)
response and choose a word that is unrelated to both the syntactic context and the semantic context suggested by the incomplete sentence. 1 Versions have been adapted for administration to adults in several languages, 1,2 but, surprisingly, there appear to only be two versions for the pediatric population, an Argentinian 3 version and the Italian Junior Hayling Test. 4 There are also modified versions designed to be administered with neuroimaging. 5, 6 Considering that executive functions (EF) are a set of higher-order processes that serve to organize behavior and adapt it to context and to individual aims 7, 8 and that these functions emerge in infancy and continue to develop through adolescence, 9 there is unquestionably a need for verbal tools to asses EF for clinical and research purposes.
This need is even more acute when it comes to instruments useful for investigating the EF components of initiation, inhibition and cognitive flexibility in a manner that is suited to the cultural, social and linguistic scenario in Brazil and particularly in samples of children. Executive function disorders can impact patients' functionality, affecting their social interactions and generating psychosocial and functional difficulties. 8 The Hayling Test (HT) 1 enables examination of the processes of initiation and inhibition in response to verbal stimuli. The complexity of these EF components and their relationships with oral language underscore the need for tools to be developed that are capable of examining controlled versus automatic processes in pediatric neuropsychological assessment.
The HT's specificity enables comparative assessment of several EF components. Using a single symbolic form (verbal), it is possible to detect dissociations in development of the components of initiation and inhibition with indexes of cognitive flexibility that can characterize neurological and psychiatric frames. [10] [11] [12] Studies have shown evidence of a double dissociation between specific EF disorders, such as in planning and response inhibition. 13 This highlights the clinical value of the HT. 20 Significantly lower performance on the HT has been reported in studies with children who have difficulties with text comprehension, suggesting that the relationship between reading comprehension and working memory could rely on abilities to inhibit irrelevant information.
21,22
It is not always easy to consistently identify deficits indicative of abnormal executive processes using validated tests representing daily behavior. 23 Studies with children with attention deficit hyperactivity disorder (ADHD) point to abnormalities in the domain of inhibitory and attentional EF processes, such as generation and use of strategies and behavioral control. 4, [24] [25] [26] In addition to the HT's sensitivity for assessment of children with ADHD, it is also an important instrument for assessing executive impairment in schizophrenia, 27 in autism, 20 and within other clinical frames, 28, 29 demonstrating its usefulness for diagnosis of executive and cognitive dysfunctions. However, research with children with typical development is still needed, since such studies are crucial to defining norms and to identifying biological and sociocultural factors related to cognitive and executive processes.
Studies with children in late childhood using the adult version of the HT 2 and other EF assessment tasks suggest the existence of correlations between measures of EF components, particularly between scores for inhibition and cognitive flexibility. 30 However, another study 31 has recommended adaptation of the test for samples of children, since the adult version proved to have little sensitivity for differentiating groups of school-aged participants.
In common with the HT, there are other nationally and internationally known instruments for neuropsychological assessment that are intended for investigation of executive processes such as initiation, inhibition, processing speed and cognitive flexibility.
Among these, the most widely adopted are founded on verbal paradigms, measures of verbal fluency, go no go type tests, digit span, and n-back verbal-auditory. 32, 33 However, due to the fact that none of them are two- 
Methods
This study was conducted in 7 stages, each of which employed specific samples and procedures. Figure 1 illustrates the stages of development of the CHT. 
Procedures and instruments
Firstly, the authors of the original instrument, the initial adult version, were contacted. 35 They gave permission for development of this Brazilian version for children. Although there are two child versions -the Italian and the Argentinean -access was only obtained to the stimuli f rom the second of these. The seven stages conducted to develop the adapted instrument, as illustrated in Figure 1 Julián took an aspirin for the pain in his... The grandfather took some medicine for the pain in his...
As soon as the fire started, they called the... The firefighter put out the...
The boys were reading a new... The student chose a story book from the...
Before going to sleep, the woman turned off all the... Before going to sleep, the child put on a...
Brazilian version²
The football player made a... The football player made a...
The boy kicked the ball at the...
The cook put the cake in the... The lady put the cookies in a... 
Analysis by specialized judges (stage 6).
Psychologists, speech pathologists and linguists specialized in neuropsychology analyzed the sets of instructions and stimuli. In the first stage, the judges gave an opinion on which neuropsychological or EF components were predominantly being assessed.
The judges were instructed to number one or more cognitive components and state which components were predominantly being assessed by the sets of instruction and stimuli for parts A and B. The components they identified were initiation, inhibition, processing speed, cognitive flexibility and lexical-semantic processing.
In the second stage, the specialist judges assessed the stimuli's adequacy for the tasks and whether they represented the processes assessed. For this stage, 11 pairs of sentences were judged, one of which was eliminated after the judges gave their opinions. At the end, the judges answered two questions asking whether the sentences would be easily understood.
Those stimuli with at least 80% agreement from the judges were included. Therefore, the instrument was evaluated according to the executive components it assessed, to its adequacy for the target population, to the comprehensibility of the stimuli, and to its representativeness of the processes assessed. It was also The instructions based on the existing instruments were maintained, with some adaptations to suit the Brazilian children's sociolinguistic situation.
Stage 5: administration of the 72 stimuli to healthy children representing the target population
Each sentence was classified based on a restriction level accordingly to the frequency of answers given to each one of them. Table 2 summarizes how the 72 sentences from the initial pilot study were classified.
After this analysis, 24 sentences were selected for the final version and classified in order to establish sentence equivalence between parts A and B. Criteria of semantic restriction, and syntactic extension and complexity were adopted, and the criteria used for the Junior Hayling Test 4 were respected.
Part A comprises 10 incomplete sentences that the child has to complete with a word that makes sense within the sentence context, plus two sentences for practice. Part B comprises 10 incomplete sentences to be completed by the child with a word that does not make sense within the sentence context and, in common with Part A, it also contains 2 practice sentences.
Stage 6: specialized judges' analyses
The rates of agreement between the specialized judge for the two stages are shown in Tables 3 and 4 .
The majority of the sentences proposed for Part A were judged by the specialized judges to be assessing initiation. In a 
Data analysis
In the step shown in stage 5 of the flow chart, SPSS 
Results
The results are presented according to the stages of the process to develop the CHT. 
22.53
Before going to sleep, the child put on a... On her wedding day, the bride wears a...
High constraint 2
All responses within a single semantic field, consisting of words which are produced with a more uniform frequency distribution.
11.16
The grandfather took some medicine for the pain on his... The football player kicked the ball at the...
Intermediate constraint 1
All responses within one of two semantic fields, one of which accounts for at least 80% of responses.
35.21
The farmer milks the... The boy poured the juice in a...
Intermediate constraint 2
All responses within one of two semantic fields, which account for a roughly similar proportion of responses (50%).
12.68
The lady put the cookies in a. The changes made to the CHT's instructions were intended to make the test easier to understand, in addition to emphasizing the tasks' rules (completing sentences quickly, saying only one word, and the differences between Parts A and B). The data presented in Table 5 show that participants had no difficulties with performing the test. In general, the results of the pilot study demonstrate that the instructions were well understood by the participants and that their answers seem to have been as expected for their ages and the aims of the instrument. The average time taken for administration and scoring was 10 minutes. Considering performance according to 
Stage 7: pilot study

Discussion
This article describes the process of developing a standardized task, designed according to rigorous criteria to asses the EF components of initiation and inhibition.
The results indicate that this process met psychometric criteria that ensure the instrument's validity.
There is a growing concern among clinicians and researchers with developing and validating refined tests to assess performance in specific cognitive tasks.
39,42
More specifically, attention has been dedicated to stimuli selection, to modification and to adaptation for specific populations, taking their cultural, social and socioeconomic status into consideration. 43 The project to develop the CHT is part of the field of research devoted to investment in new resources for diagnosis of cognitive abilities. This rich and complex process allows professionals to arrive at neuropsychological construct assessments, besides enabling information exchange among scientific communities, including in international studies. 44 Despite growing concern with administration of neuropsychological tasks that are more adequate to each population sample, as far as we know there is no standardization of the stages that should be performed in a cross-cultural adaptation or in construction of new instruments. This is a hindrance to choosing the methodological procedures to be conducted and is a However, some studies exhibit greater concern with ensuring the adequacy of stimuli to the sociolinguistic and cultural conditions of the country in which the adapted instrument will be administered. In the process to develop the CHT, these aspects were considered extremely necessary, since the instrument was adapted from international versions. In addition to attending to these criteria, care was also taken with psycholinguistic criteria to guarantee equivalence of stimuli.
the theoretical analysis of items that, in psychometry, according to Pasquali, 56 aims to evaluate the hypothesis that each item adequately represents the construct.
To supplement the test development process, the pilot study was conducted to verify whether it was necessary to alter sentences and to provide an estimated total administration time. Discriminative and quick to administrate tasks are clinically useful for assessment of school age children. According to Fonseca et al., 39 the literature does not indicate the ideal sample size for a pilot study. This CHT study was intended to assess healthy children with the ages and educational characteristics of those who would take part in future normative samples.
In this context, the results of this instrument development process show which words and/or expressions had to be modified to be made suitable for the children's linguistic knowledge, leading to better sentence comprehension. Moreover, the analyses by a neuropsycholinguist and by specialized judges were of fundamental importance. These procedures ensured that the aims of the original instruments were maintained, while serving to assess whether the sentences were appropriate for the samples of children. Finally, the pilot study completed the process, providing empirical data from a real assessment context, testing the task with children in the target age groups. This stage contributed evidence about the applicability of the task and led to final adjustments, as was the case in a study by Bandeira et al. 57 While demonstrating the roles played by age and type of school in the EF components assessed by the CHT, these data showed that children's performance improved as age increased. This fact may be related to improved attentional, executive and linguistic capacities. 44, 58, 59 The preliminary results of cases of each age indicate that the task seems to adequately differentiate performance levels, with a potential to aid in identification of children with typical and atypical development.
Regarding school type, the pilot study suggests children from private schools perform better on the CHT stimuli. This result corroborates the findings of studies that claim there is an influence from the sociocultural conditions on the level of cognitive stimulation offered to children enrolled at this type of school, possibly both at school and at home. Therefore, education plays an important role in children's development and is related to EF improvement. 60, 61 One limitation of this study is that it is not possible to determine whether the number of participants in the pilot study was sufficient, since there is no consensus in the literature regarding an adequate sample size for adaptation and development of neuropsychological instruments. It is suggested that a systematic literature Methodological rigor is essential when it comes to the linguistic aspects of instrument adaptation, i.e., when linguistic stimuli are used to examine cognitive functions. This is the case because linguistic and cultural specificities can limit the administration and further analysis of some tests. 45, 46 The CHT appears to have been adapted well, according to the psycholinguistic criteria described by Altmann 47 and Berman.
48
In the process of developing the CHT, the translation procedures employed included direct and compared translation. 49 Although translation is in general the first procedure conducted in an instrument adaptation process, it is not alone sufficient to guarantee the adapted version's adequacy. Acevedo et al. 50 proposed general guidance for the process of adaptation of verbal and non-verbal neuropsychological instruments to Spanish, emphasizing the importance of distinguishing literal translation and adaptation. This is the case because direct translation results in non-adjusted expressions, which may harm the measurement of the target cognitive components. Similarly, it is very important to adapt the instructions as well, i.e., in this case they must be modified in order to make them more comprehensible to children, without altering the construct assessed. Similarly, clinical studies of sensitivity and of specificity should be conducted with neurological and psychiatric infant populations.
